Background: Blood transfusion services must be based on a national blood policy, including relevant legislation and regulations, which in turn must be an integral part of any national health policy. Objective: to assess the quality of services provided by healthcare workers in blood banks compared to national Egyptian standards. Material and Methods: Six hundred blood donation processes performed at the main blood banks of Eldmerdash and Elhussein university hospitals were observed using a structured checklist. Five percent of available registers were also assessed. Results: There was a blood donor questionnaire in Eldmerdash but not in Elhussein blood bank. Healthcare Workers in Eldmerdash blood bank were more adherent to quality standards concerning eligibility criteria of the donor. Healthcare workers in Eldmerdash performed medical examination and vital data measurement more frequently. Lymph node and skin examination, and routine pre-donation hemoglobin measurement were missed in both blood banks. Donors were not adequately informed about post blood donation instructions in Elhussein blood bank. No proper hand washing was done before donation and before or after clinical examination in both blood banks. There were limited resources for infection control in Elhussein compared to Eldmerdash blood bank. Basin, soap and antiseptics were not available in Elhussein blood bank. Conclusion: Quality standards concerning blood donation in Eldmerdash and Elhussein blood banks were partially fulfilled. However those standards were more fulfilled in Eldmerdash than Elhussein.
Introduction
Transfusion of blood and blood products is an essential part of health care for patients deficient in one or more blood components. Therefore, organization of blood transfusion services must be based on a national blood policy, including relevant legislation, rules and regulations, which in turn must be an integral part of any national health policy (Goodman et al., 2003) . There are many definitions and perception of quality in healthcare.
The simplest and perhaps the most comprehensive definition is that used by advocates of total quality management (TQM) "doing the right things right the first time and every time" (Brown, 2001 ). It is estimated that death from errors attributable to the transfusion process are many times more likely than death from transfusion-transmitted viral infections (Williamson et al., 1999) . Therefore, assessment and monitoring of quality of blood transfusion services which are a sensitive and important issue is mandatory to provide better quality of health care.
Aim of Work
The aim of the present study is to assess the quality of blood bank services provided by healthcare workers (HCWs) at university hospitals compared to National Egyptian Standards.
Material and Methods
A cross-sectional descriptive study was conducted in Ain-Shams (Eldmerdash) and Al-Azhar (Elhussein) University hospital main blood banks. These blood banks were chosen conveniently as two representatives of health care university services.
According to previous records of those blood banks, 10% of the expected blood donation processes during the 3 months of the field work (June till August 2010) were observed using a checklist (300 out of 3000 blood donation processes in each hospital).
In addition, 5% of the registers of year 2009 of blood donations were revised.
Data were collected using 2 checklists (for blood donation process and for documentation). The difference was statistically significant between both blood banks (p<0.01) ( Table 2) .
Pre-donation assessment of hemoglobin was done in 10% of all observations in El Demerdash blood donors compared to 7%
in Elhussein blood donors. The difference was not statistically significant (p>0.05).
It should be noted that Hemoglobin was mainly assessed for females and suspected anemic males only in Eldmerdash. In
Elhussein it was performed for suspected anemic females only ( Table 2 ).
As regard examining the skin before donation for inspection of rash, injection scars and jaundice; table 3 shows that it was more frequently performed in Eldmerdash compared to Elhussein and there was a statistical significant difference between both blood banks. However, lymph node examination was almost not performed in both blood banks.
Blood donation process, post donation care and infection control measures Table 3 In 85% of the observations at Eldmerdash blood bank, agitator was used, while in Elhussein blood bank, blood was mixed with anticoagulant using agitator in all observations.
Monitoring the weight of the filled blood bag was only performed in Eldmerdash.
It was not performed in Elhussein blood bank. Post transfusion care of the wound was applied in both blood banks (relief of the tourniquet and pressure applied on the needle site).
In Elhussein blood bank, only one vacutainer was filled for serology testing, while in Eldmerdash, one more vacutainer for CBC was filled.
Safety needle disposal was performed in both blood banks in all observed blood donation processes. Blood bag line was sealed at different sites frequently the same in both blood banks. cells need about 4 to 6 weeks after complete replacement. That is why at least eight weeks are required between whole blood donations.
Asking about the last meal is very important as confirmed by The American Red Cross (2011a) who stated that eating a healthy meal before donation is mandatory. In addition, fatty meals may alter the results of tests of infections done on all donors several hours after the fatty meal. Moreover, the donor must eat food rich in iron as spinach, red meat, fish and beans before donation to maintain a healthy iron level.
Occupational history can give an idea about the health status of the donor and his hemoglobin status if he is subjected to an exposure that can produce anemia like lead for example.
Pre-donation physical exercise was not ascertained totally in both blood banks. This may reflect that physical exercise was not conceived by HCWs as important item to ask about before donation in both blood banks. On the contrary, American Red Cross at Yale University (2010) recommended avoiding vigorous exercise before or after donation. In addition, Donahue (2011) stated that people doing severe physical exercise as competitive cyclist should not donate blood within 7-10 days of a competitive race, as the performance will be compromised.
Assigning a serial number for blood donor, as performed in all observed blood donation processes in both blood banks, was addressed as an important issue in the process of blood donation in both blood banks.
It is very important to include eligibility criteria of females regarding pregnancy, lactation and menstruation in the donor questionnaire as females who are pregnant, are not eligible to donate; and they must wait 6 months after giving birth (The American Red Cross, 2011 a). Elhussein blood banks did not inquire about this item. This could be attributed to the presence of printed questionnaire in Eldmerdash that was lacked in Elhussein. This questionnaire serves as a guide if any information was missed during history taking.
HCWs at Eldmerdash blood bank collected information about history of diseases, vaccination, drugs and surgery better than Elhussein blood banks. Novis et al. (2003) reported that all components of patient identification procedures were performed was 62.3% of all transfusions audited.
Blood pressure was more frequently checked in Eldemerdash blood bank.
The American Red Cross (2011b) stated that blood pressure is a very important prerequisite for blood donation. It must be at least 80/50; also high blood pressure is acceptable as long as blood pressure is 180 (systolic) and below 100 (diastolic) at time of donation. Medications for high blood pressure do not disqualify a donor for blood donation.
Though pulse is very important in diagnosis of some diseases as anemia, arrhythmias and cardiac diseases, pulse assessment was missed in the majority of blood donation processes observed in Elhussein blood bank. In addition, body temperature measurement was not assessed at all in Elhussein blood bank though it is a good indicator for the infectious status of the donor.
Body weight was nearly measured for all blood donors in Eldmerdash, while it was not measured at all in Elhussein. The weight of the donor is an indicator of his blood volume. Hence low blood volumes may not tolerate the blood donation process (The American Red Cross, 2011c). Novis et al. (2003) and WHO (2001) put basic eligibility criteria for donors' vital signs that should be followed. It appears that Elhussein HCWs were unaware of the importance of vital data assessment. Frequent training may improve the performance of those HCWs.
Pre-blood donation assessment of hemoglobin was performed in few cases in both blood banks. In Eldmerdash blood bank, the head manager mentioned that hemoglobin screening was used to be performed before, but at that time there was a problem with the device performing rapid hemoglobin testing so HCWs performed hemoglobin assessment for query cases only.
Blood donation process, post donation care and infection control measures.
Improved donor arm disinfection is one of the important quality standards that has been shown to be crucial in reducing the numbers of remaining bacteria on the venipuncture site of the donor (Lee et al., 2002) . Results of the current study denote that HCWs were well trained regarding skin disinfection measures in both blood banks.
In both blood banks, HCWs missed the inspection of blood bags for change in color or for leakage. Inspecting blood bags may reveal a fatal error that would cost a blood recipient his life.
HCWs in both blood banks insert needles properly, fix it with plaster and ask the donor to close and open his fist. This is consistent with Surgery Encyclopedia for Blood Donation and Registry (2010) recommendations which stated that a tourniquet should be tightly in place on the donor's arm, a sterile needle should be inserted into a vein at 45 degrees, and the donor should be asked to open and close a fist to encourage blood to flow.
Monitoring the weight of the filled blood bag was not performed in Elhussein blood bank because blood bag balance was not available.
Regarding quality standards applied during post donation care, it was found that both Eldmerdash and Elhussein blood banks did not give the donors rest for 20 minutes after donation. Increased flow of donors could be the reason as these are two main university hospitals, which might interfere with the application of this standard. However, Rotary Blood Bank (2011) claimed that donor needs rest for 15 -20 minutes before resuming his routine work, preferably lying down.
HCWs in both blood banks gave the donors fluids or snacks. This was consistent with Rotary Blood Bank (2011) which stated that immediately after resting for 15 -20 minutes the donor is given some fluid to take. It may be a cup of coffee or milk or fruit juice along with a few biscuits or fruit.
In both blood banks, donors were allowed to lie down with their legs raised up and their heads down if they felt dizzy. The American Red Cross (2011b) stated that the donor if felt dizzy, it is preferable to elevate the feet until this feeling passes.
Instructions regarding drinking fluids frequently, avoiding vigorous work, smoking and exposure to sunlight were advised in less than 18% of observations in Eldmerdash blood bank while they were completely missing in Elhussein blood bank.
Increased flow of donors and high workload may interfere with giving advices in general to the donor. The American Red Cross (2011c) stated that the donor must be advised to drink plenty of fluids over the next 24-48 hours to replenish any fluids lost during donation, avoiding strenuous physical activity or heavy lifting for about 5 hours after donation.
In all observations, HCWs in both blood banks did not advice donors to leave the plaster on the wound for 12 hours. In addition, none of Eldmerdash and Elhussein blood donors received instructions about raising their arm if bleeding occurred. The American Red Cross (2011c) stated that when bleeding occurs after removing the bandage, pressure should be applied to the site with raising the arm for 3-5 minutes. If bleeding or bruising occurs under the skin, apply a cold pack to the area periodically during the first 24 hours. Lack of training and knowledge, limited resources of disinfectants or increased workload would contribute to the lack or improper cleaning of working surfaces when dealing with blood separation. These results contradicted CDC (2011) recommendations which stated that environmental surfaces should be cleaned and disinfected according to standard facility protocols after each donor has vacated the station and before setting up for arrival of a new donor at that station.
HCWs observation revealed unrecapping of needles among Eldmerdash HCW while it was frequently observed among Elhussein blood bank HCWs. OSHA (2011) stated that recapping needles by a two-handed technique is prohibited. Employers are required to evaluate, select, and use engineering controls that reduce the likelihood of exposure by altering the manner in which a task is performed (e.g., sharps with engineered sharps injury protections or needleless systems) to eliminate or minimize exposure to contaminated sharps.
Documentation and Registration
Documentation is important for any organization and it carries a medicolegal importance when delegating responsibilities. Harvey et al. (1995) stated that ISO 9000 part 1 stressed on the importance of documentation and data control as one of the main activities of an organization. Signature is considered as a commitment from the person delivering blood to the recipient. Novis et al. (2003) stated that there was transfusion protocol including pretransfusion procedures as: time of donation, names of individuals to who blood was released recorded in logs. Transfusionists reviewed transfusion policies. Blood product labels were checked against physicians' written orders and physicians' transfusion orders were recorded in patients' records. Transfusionists autographed blood request forms to document proper identification.
Conclusion
Quality standards concerning blood donation in Eldmerdash and Elhussein blood banks were partially fulfilled.
However those standards were more fulfilled in Eldmerdash than Elhussein blood bank.
Recommendations
Quality standards of blood banks should be fully applied and regular surveys should be conducted to monitor and assess performance in blood banks.
